INTRODUCTION
============

Standard precautions (SP) are measures that should be applied by health care workers when treating all patients, regardless of their infection status. SP include the use of hand hygiene, the use of personal protective equipment (PPE) (e.g., gloves, masks, safety glasses and aprons), the application of caution in handling and disposal of sharps, and engagement in actions to minimize risk in the workplace [@b1-cln_71p387],[@b2-cln_71p387]. SP are supposed to be adopted by all health care workers. Physician compliance with SP is extremely important. Because physicians working in gynecology and obstetrics units perform many invasive procedures and therefore have a chance of coming into contact with patient blood and bodily fluids, their SP compliance must be fully satisfactory. However, despite the evidence confirming the importance of applying SP, the literature reveals that the SP compliance of medical professionals is still insufficient in general [@b3-cln_71p387],[@b4-cln_71p387]. Furthermore, the SP compliance of physicians in gynecology and obstetrics units has not yet been investigated.

Failure to comply with SP in health care can render professionals liable to occupational accidents. One causal factor of such accidents is reduced risk perception, especially in the context of the handling of sharp objects [@b5-cln_71p387]. Information is lacking on SP compliance among physicians in gynecology and obstetrics. Thus, the current study aimed to contribute relevant information on the topic. The objective of this study was to investigate SP compliance among resident physicians working in gynecology and obstetrics.

METHODS
=======

A quantitative descriptive study was conducted in a city in the southeast region of Brazil. The study participants were resident physicians in gynecology and obstetrics in their first (R1), second (R2), and third (R3) years of residency at a teaching hospital. All such residents were invited to participate in the study. Data were collected through a collective application given in the classroom. The data collection period spanned from February 2013 through July 2015. A structured questionnaire that included a demographic and professional data sheet was used for data collection in addition to the Standard Precautions Compliance Scale. The Standard Precautions Compliance Scale is a 13-item Likert-type instrument used to investigate physician compliance with SP. Item score ranges from 1 to 5 and the mean score of each item can be classified into three categories: high, which is equal to or greater than 4.5; intermediate, which ranges from 3.5 to 4.49; and low, which is less than 3.5 [@b6-cln_71p387]. This instrument has been developed [@b7-cln_71p387],[@b8-cln_71p387] and validated for use in Portuguese in Brazil [@b9-cln_71p387]. Psychometric properties, namely internal consistency, content validity and construct validity, were examined with satisfactory results [@b9-cln_71p387].

Descriptive statistics and measures of central tendency (single frequency, mean, median, maximum and minimum) were used to characterize the study population. The Kolmogorov-Smirnov test was used to verify the normality of the variables. Through such analysis, parametric and non-parametric tests were appropriately applied. The Kruskal-Wallis test was used to compare the means of the three groups, with *p*≤0.05 being considered significant. Levene's test was used to verify the hypothesis of equality of variances. Statistical analysis was performed using IBM® SPSS version 20. The study complied with ethical aspects that were approved by the Research Ethics Committee of the ABC Foundation Medical School. The participants were assured that all information would remain confidential and would not affect their academic results. They expressed their agreement and signed a free and informed consent form.

RESULTS
=======

Fifty-eight resident physicians in gynecology and obstetrics participated in the study. In total, 27 (46.6%) of the participants were R1, 12 (20.7%) were R2, and 19 (32.8%) were R3. Forty-five (77.6%) were female. The mean age was 27.7 years (SD=2.12; range, 24-33). Most of the residents worked in more than one hospital, and the mean working hours per week was 67.2 (SD=15.7). The majority of the physicians (n=40, 69.0%) indicated that they had received no SP training. [Table 1](#t1-cln_71p387){ref-type="table"} presents the demographic and professional characteristics of the participants.

[Table 2](#t2-cln_71p387){ref-type="table"} presents the response frequencies for each item according to the SP compliance scale. For item 2, which stated "treat all patients as though they were contaminated with HIV," five (8.6%) of the physicians indicated the alternative "always." For item 3, which stated "follow standard precautions with all patients regardless of their diagnosis," only eleven (19.0%) of the resident physicians noted "always."

The participants indicated better SP compliance on four items (items 1, 6, 10 & 12). These items reflected that the participants were more cautious regarding compliance with the handling and disposal of sharp articles (items 1 & 10) and with the use of gloves (items 6 & 12). Most items (53.8%; items 3, 4, 5, 8, 9, 11, & 13) were associated with intermediate compliance. These items covered various SP concepts, including hand washing, use of PPE, and decontamination of the environment. The endorsement frequencies for items 2 and 7 were the most widely dispersed, which indicated uncertainties on when safety glasses should be worn and on when patients should be treated using SP.

The Kolmogorov-Smirnov normality test results indicated that the data were not normally distributed (*p*=0.007), necessitating the use of non-parametric tests for inferential statistics. The Kruskal-Wallis test was used to compare the means of the SP compliance scores. As shown in [Table 3](#t3-cln_71p387){ref-type="table"}, regarding the compliance score for item 3, which states "follows standard precautions with all patients regardless of their diagnosis," a statistically significant difference (H=11.30, *p*=0.004) was found among the participants. Regarding the compliance score for item 4, which states "washes hands after removing disposable gloves," a statistically significant difference (H=10.14, *p*=0.006) was also found.

The overall SP compliance score among the participants was 4.1 (SD=0.33), which was classified as intermediate. The means of the total compliance scores across the three years of the study were 4.0 (SD=0.34) for R1, 3.9 (SD=0.33) for R2, and 4.1 (SD=0.31) for R3. Levene's test showed a homogeneity of variances (F=0.26, *p*=0.769) among the participants. No statistically significant difference was found in the means of the total compliance scores among the participants (H=2.34, *p*=0.310); however, the participants in R3 obtained the highest observed mean score.

DISCUSSION
==========

SP compliance is an indispensable practice in the care of all patients, regardless of their infection status [@b2-cln_71p387]. However, in the present study, SP compliance among resident physicians in gynecology and obstetrics was intermediate. Although this compliance is an important and widely discussed issue in the literature, several studies have indicated the poor SP compliance of physicians [@b9-cln_71p387]--[@b11-cln_71p387]. Furthermore, few studies have evaluated SP compliance among resident physicians in different specialties.

The number of hours that the residents in this study worked per week was high. This result was similar to the findings of a study conducted in São Paulo, Brazil in which physicians were found to work an average of 56 hours per week [@b9-cln_71p387]. In contrast, in a study that evaluated 93 resident physicians from a public university hospital, the average number of work hours per week was 41 [@b11-cln_71p387].

According to the current legislation in Brazil, a physician's workload should not exceed 60 hours per week, with 80% to 90% of the load dedicated to service and the rest to theoretical and complementary activities [@b12-cln_71p387]. It is noteworthy that medical residents frequently extend their workload out of self-interest, especially when attending to an individual in critical care who experiences a complication or when a surgical procedure requires longer than expected. In this sense, residents often represent an important workforce for maintaining institutions, clashing with their main goal of learning [@b13-cln_71p387].

Most of the resident physicians in gynecology and obstetrics who were evaluated in the current study reported that they had not received any training in SP. Corroborating this result, a study evaluating 56 physicians from a university hospital in Brazil found that 94% did not receive any SP training [@b10-cln_71p387]. According to Regulatory Standard 32 (NR 32), a law currently in effect in Brazil, institutions must provide healthcare workers with training in infection control when they join and throughout the length of their service [@b14-cln_71p387]. However, a local study investigating physician knowledge of and compliance with this occupational regulation indicated that 30.3% of physicians are not familiar with NR32, despite that in-hospital SP training was demonstrated to enhance knowledge surrounding SP [@b11-cln_71p387]. This evidence indicates that regular SP training is essential not only for nurses and allied healthcare professionals [@b15-cln_71p387] but also for medical staff.

The present study showed significant differences in hand hygiene after glove removal among the evaluated resident physicians. Other studies on SP measures have shown unsatisfactory rates of compliance in hand hygiene among health care workers [@b16-cln_71p387],[@b17-cln_71p387],[@b18-cln_71p387], especially physicians [@b10-cln_71p387],[@b11-cln_71p387]. Although SP are recommended procedures for all health care workers when caring for patients, many of these workers selectively follow only some of the guidelines [@b15-cln_71p387],[@b19-cln_71p387],[@b20-cln_71p387]. Another study found that hand hygiene compliance was better among nurses (62.5%) than doctors (21.3%) [@b21-cln_71p387]. A study conducted in a tertiary hospital in India with 80 resident physicians showed that 70% of the physicians considered hand hygiene necessary after glove removal [@b21-cln_71p387]. In another study conducted on hand hygiene among health care workers, compliance with SP was found to be unsatisfactory among physicians, especially residents; out of 213 records of hand hygiene opportunities, only 50 indicated compliance, and 37 indicated that hand hygiene was incorrectly performed [@b10-cln_71p387]. Similar results were found in a study conducted in a municipal hospital in southeastern Brazil. Of 54 hand hygiene opportunities, hand hygiene measures were not performed in 33% of these opportunities, and the right technique was used in only 14.3% of the opportunities [@b22-cln_71p387]. Based on these findings, compliance with hand hygiene is inconsistent and greatly varies among different regions, settings and health care disciplines.

Another study area warranting discussion is the use of PPE. A higher percentage of compliance was found for the use of gloves compared to the use of aprons, masks and safety glasses. This is not surprising because gloves are the easiest of these items to use [@b23-cln_71p387]. The compliance rate for the use of gloves by physicians in an Iranian hospital was found to be 82.2%; however, gloves were changed by health professionals with each new patient in only 15.8% of the total number of opportunities [@b24-cln_71p387]. In another study conducted among doctors and nurses in three hospitals, the compliance was 50% for glove use, and doctors were more likely to use gloves than nurses [@b3-cln_71p387]. A similar rate of compliance has been documented among medical students [@b4-cln_71p387]. Compliance with the use of aprons was not consistent in this study. Health care workers in an intensive care unit noted that PPE was infrequently used in daily practice, especially among physicians [@b23-cln_71p387]. For safety glasses, compliance was even lower among the residents. Corroborating the literature, safety glasses have been indicated as the PPE with the lowest level of compliance among physicians [@b11-cln_71p387] and medical students [@b4-cln_71p387].

Apart from the above, the safe handling of sharp objects is considered essential for minimizing occupational risks related to blood-borne infections. Most of the current participants reported that they recapped used needles with a certain frequency. Indeed, resident physicians have been ranked as second in terms of incidence of occupational accidents in teaching hospitals, with recapping of needles being a main cause of such accidents [@b25-cln_71p387]. In an analysis of the behavior of medical students from a public university in southeastern Brazil, it was found that 73.2% of the students recapped needles with some frequency [@b26-cln_71p387].

SP compliance among resident physicians was intermediate. Preventive measures in clinical practice are not fully adopted in the specialty of gynecology and obstetrics. Furthermore, many professionals claimed a lack of sufficient SP training in the workplace. Such circumstances should garner the attention of hospital management with regard to occupational health risks. They also offer one possible explanation for the suboptimal SP compliance. In relation to PPE, a higher percentage of compliance was found for the use of gloves compared to the use of aprons, masks and safety glasses. However, the compliance rates were still not satisfactory. These results can contribute to planning and implementation of infection control measures and should support evaluations of SP training strategies among medical teams.
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###### 

Demographic and professional characteristics of the resident physicians in the gynecology and obstetrics (n=58). São Paulo, Brazil, 2013-2015.

  Variables                              N (%)       Mean          SD
  -------------------------------------- ----------- ------------- ------
  *Gender*                                                         
      Female                             45 (77.6)   \-            \-
      Male                               13 (24.4)                 
  *Age*                                                            
      20--25 years                       5 (8.6)     χ^2^ = 27.7   2.12
      25--30 years                       46 (79.3)                 
      ≥30 years                          7 (12.1)                  
  *Weekly hours worked*                                            
      30--50 hours                       7 (12.1)    χ^2^ = 67.2   15.7
      51--70 hours                       31 (53.4)                 
      ≥71 hours                          20 (34.5)                 
  *Knowledge about SP*                                             
      School or university               43 (74.1)   \-            \-
      Lecture in the hospital            5 (8.6)                   
      Through the previous two options   9 (15.5)                  
      Other                              1 (1.7)                   
  *Received training in SP*                          \-            \-
      Yes                                18 (31.0)                 
      No                                 40 (69.0)                 

###### 

Distribution of the frequencies of responses to items from the Standard Precautions Adherence Scale among the resident physicians in the gynecology and obstetrics unit (n=58). São Paulo, Brazil, 2013-2015.

  Items                                                                                                                                                        Always n (%)   Often n (%)   Sometimes n (%)   Rarely n (%)   Never n (%)
  ------------------------------------------------------------------------------------------------------------------------------------------------------------ -------------- ------------- ----------------- -------------- -------------
  1\. Dispose of sharps in proper containers                                                                                                                   56(96.6)       2(3.4)        \-                \-             \-
  2\. Treat all patients as though they were contaminated with HIV                                                                                             5(8.6)         14(24.4)      16(27.6)          10(17.2)       13(22.4)
  3\. Follow standard precautions with all patients regardless of their diagnosis                                                                              11(19.0)       28(48.3)      15(25.9)          4(6.9)         \-
  4\. Wash hands after removing disposable gloves                                                                                                              30(51.7)       22(37.9)      5(8.6)            1(1.7)         \-
  5\. Use a protective apron when there is a possibility of getting blood or other secretions on clothes[a](#tfn2-cln_71p387){ref-type="table-fn"}             25(43.1)       17(29.3)      10(17.2)          5(8.6)         \-
  6\. Use disposable gloves when there is a possibility of contact with blood or other secretions                                                              46(79.3)       10(17.2)      2(3.4)            \-             \-
  7\. Use safety glasses when there is a possibility of the eyes being splashed with blood or other secretions                                                 10(17.2)       9(15.5)       14(24.1)          20(34.5)       5(8.6)
  8\. Use a disposable mask when there is a possibility of the mouth being splashed with blood or other secretions[a](#tfn2-cln_71p387){ref-type="table-fn"}   22(37.9)       26(44.8)      9(15.5)           \-             \-
  9\. Immediately clean any spills of blood or other secretions with disinfectant                                                                              16(27.6)       25(43.1)      9(15.5)           6(10.3)        2(3.4)
  10\. Carefully handle scalpels or other sharps                                                                                                               48(82.8)       10(17.2)      \-                \-             \-
  11\. Recap used needles                                                                                                                                      3(5.2)         10(17.2)      5(8.6)            14(24.1)       26(44.8)
  12\. Use gloves when puncturing the veins of patients[a](#tfn2-cln_71p387){ref-type="table-fn"}                                                              48(82.4)       8(13.8)       1(1.7)            \-             \-
  13\. Consider as contaminated all materials that have been in contact with the saliva of patients[a](#tfn2-cln_71p387){ref-type="table-fn"}                  30(51.7)       13(22.4)      7(12.1)           6(10.3)        1(1.7)

Item with 1.7% missing (n=57)

###### 

Comparison of the mean scores for the items from the Standard Precautions Adherence Scale among the resident physicians in the gynecology and obstetrics unit. São Paulo, Brazil, 2013-2015.

  Items                                               Residents   N    Mean Score   SD     H       *p*
  --------------------------------------------------- ----------- ---- ------------ ------ ------- -------------------------------------------------
  Item 1                                              R1          27   4.96         0.26   0.61    0.737
                                                      R2          12   5.00         0.00           
                                                      R3          19   4.94         0.30           
  Item 2                                              R1          27   2.88         1.08   0.42    0.808
                                                      R2          12   2.66         1.17           
                                                      R3          19   2.79         1.20           
  Item 3                                              R1          27   4.18         0.61   11.30   0.004[b](#tfn5-cln_71p387){ref-type="table-fn"}
                                                      R2          12   3.41         0.70           
                                                      R3          19   3.47         1.03           
  Item 4                                              R1          27   4.55         0.64   10.14   0.006[b](#tfn5-cln_71p387){ref-type="table-fn"}
                                                      R2          12   3.75         0.94           
                                                      R3          19   4.57         0.50           
  Item 5[a](#tfn4-cln_71p387){ref-type="table-fn"}    R1          27   4.18         0.99   2.80    0.246
                                                      R2          12   3.75         0.84           
                                                      R3          18   4.16         0.84           
  Item 6                                              R1          27   4.85         0.36   1.22    0.542
                                                      R2          12   4.66         0.67           
                                                      R3          19   4.68         0.64           
  Item 7                                              R1          27   2.77         1.29   1.79    0.408
                                                      R2          12   2.91         0.87           
                                                      R3          19   3.31         1.29           
  Item 8[a](#tfn4-cln_71p387){ref-type="table-fn"}    R1          27   4.22         0.63   3.76    0.152
                                                      R2          11   3.90         0.66           
                                                      R3          19   4.42         0.80           
  Item 9                                              R1          27   3.77         1.28   1.53    0.464
                                                      R2          12   3.50         1.42           
                                                      R3          19   4.05         1.07           
  Item 10                                             R1          27   4.81         0.39   0.87    0.645
                                                      R2          12   4.91         0.28           
                                                      R3          19   4.8          0.41           
  Item 11                                             R1          27   3.81         1.36   2.45    0.293
                                                      R2          12   4.33         1.15           
                                                      R3          19   3.63         1.30           
  Item 12[a](#tfn4-cln_71p387){ref-type="table-fn"}   R1          26   4.81         0.39   0.97    0.531
                                                      R2          12   4.91         0.28           
                                                      R3          19   4.78         0.41           
  Item 13[a](#tfn4-cln_71p387){ref-type="table-fn"}   R1          27   4.07         4.07   0.53    0.767
                                                      R2          12   4.16         4.16           
                                                      R3          18   4.22         4.22           

R1, First year resident physicians; R2, second year resident physicians; R3, third year resident physicians

Item with missing (n=57)

*p*≤0.01
